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Abstract 



PURPOSE: To prevent a microcomputer from resetting a control circuit to turn a DC/DC converter ON 
repeatedly until a battery dies thoroughly by turning a power supply circuit OFF when an output means 
can not detect turn ON of the power supply circuit upon elapse of a predetermined time after it is turned 
ON by a control circuit. 

CONSTITUTION: When a battery having high inner resistance is loaded to a circuit, a microcomputer 
25 turns a switching transistor 27 Low to turn a DC/DC converter 22 ON. Consequently, the load on a 
battery 21 increases to cause abrupt output voltage drop. Since a voltage detection circuit 31 is turned 
Low and High repetitively the DC/DC converter 22 is turned ON/OFF repetitively and the 
microcomputer 25 begins to measures the time upon turn ON of the converter 22. If the voltage 
detection circuit 30 can not detect actuation of the converter 22 within a predetermined time, a decision 
is made that the power supply is abnormal and the operation of the circuit is prevented. This circuitry 
prevents the control circuit from being reset and a power supply circuit from being turned ON 
repetitively until the power supply dies thoroughly. 
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^fiTl/fcBC, MMIBBOU-feiy h*fr5fca©» 

tl&bh;:, ««BB£*7r*fcft<&JB2<&sjEttm 
BBt* maiiHi^^ai^eEE^^ai-r^tij^^/ii^g 

sit £#sa <hT3»*3t i KStomagBB. 
*7*»r**i«s»i, **»B»^««*n<&«« 

*«ttTUfcBIC KMHlB»CDy-feyhfefT5fc»0»' 
1©*BE*WBB^ KflMfPBBIZftB^naWKPtt 

fc, K«fPB*««««BB**>bT*60ieiBft«-« 
«E£*fflBBJ:D , bK^«ffiTffl!-r*ttt>C ttM 

WBBttm»@B*«*->Lfc«. wftRrwaauTfeK 

[BMW 5] R«SBBttDC/DCa>n--*T* 

t-r sa*^ 4 esosaBB. 

[MtiH 6 ] ttMfllBBttV'f ^ d n > Ka-?T, 
RfHS^SMi^'f £ d n > tTiL-^lcrtjKanfc^-f ^ 

BB. 
[BHOIHIttKH] 

[0 0 0 1 ] 49 

<0«wbbi;:b-«-**>©t**. 

[0 0 0 2] 

«»*«aBfr*«»Ttt, ess 
ic«Br«»«Wft*ftflsa*afc»ic, dc/dc n > 

BB£ft*T«**as*t>. zinsfloiBTH wo 

B*0*D C/D C a >A-J Siff $ tT, 79>K 
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[0 0 0 3] II<Z>±3fcBB<0~0J£B4tC;*-r. Tfc 
@Bl:«ttt4&»©DC/D C 3 2 Rtf BB 

^$n, KDC/DCaW1-^2tttBB«cmiR* 

6BB<o«JIl3&««»sn* < k5k:ft:^TV>«>. ^bt, 
•?^D3>tfrL-* (£TF\ v-f3>£^5) 5ttD 
C / D C 3 >A-^ 2 >/t7lBWD C/D C 3 
>St— ^2 0ttft04ftfttt££fTV>. 9Uy90> 

fU >W»ft2D C/D C3 >;t-^ 2 t*7 

mif»DC/DC3>A-^ 2 SftffStfTfl* 

[0 0 0 4] $e>lC. 7-fJ>5fl!)RESET«?l:tt 

0«fiE*»BB6 39«»«Sn, «EftTt*»Lft6v 
-f 3>5 feU-fey hn. DC/DC3>;W 

X 9 7 te^-X -X5 y ^Hfitt 8 &tfT*f 3 > 5 COD 

c o NMi^fcfitttT^^-xfia; 9 #*n*n8M u 

t>T5tD C/DC3>/W 2 0M*M?»fcCB£*S 
^i[J$nTDC/DCa>/W 2«<^>LTnfP«H 
DC/DC3>;\^2 0^ii:^ 
Offi*«JE«r«»r*ttffi«»BBl OJktfftWBBl 

N«^lCA*"T*J:5(c»:oT*D, MSB 1 1 ttD 
C/DC3 >A*~* 2 39t»ffLTV^*©*««3js«* 
S*U 7>f3>5tfDC/DC3>;t- * 2 &g»Ufc 

[0 0 0 5] a±0±3ft#|«0«aSBBfc*^T, « 
1 8 □ > 5 t y h Snt, DC/DC3 

>A~* 2 ^ESiL^^CD®?&l om^mjE^DC/D 
C3Wt-^2 0Hl*tefc» V-f3>5ICttl&$n^ 

*6T-f 3>5KI«IW««|»«ru Br»tflEfiU:Kfc* 
«JEttttiBB6«Ccfc0^3>5OU-fey htftfl* 

^T#SlT$>£e Y-f3>5ilDC/DC3>A' 
— * 2 ftjfilM-*fcftK, DCONiS^D-l:LT7 
<iv*>9 hy>zS7>9 7 ^>btDC/DCa>;\' 
2£igKj-f£o I^^f 5>WB5©BlC«r« 
a^tC, DC/DC3>A-^2»t^) 
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«E*«TU DC/DC3>/^2«nt, 
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fc#*WHC, «ttl©ffla«EE*«TLT*6DC/D 
[0 0 0 6] 

TttDC/DC3>;^ 2 ^fi»bT^ SftftflSf* 

BSfittO** Vi««T»D C/D C 3 Wt— * 2 Ofigfj 

>5ttU-fc*y hfcDC/DC3>/t-* 2©iB»*«» 
[0 0 0 7] *J8Wtt, ffltt^ttOlMjaizB** 
tDC/D C 3 >A*-^co^->^mi > &m^^^:»c^< 

[0 0 0 8] 

*7«mr*«nngj»i, K««®Bfc«»sn*«« 

jWKTUfcBfc. KfiWHBSOU-fey h*ff3fc*©» 

B»D C/D c 3 >;t-^ i:T 5 ^ t*JTt 5. £fc, 
[0 0 0 9] 




(3) W8-9 8 4 1 9 

[0 0 10] 
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id? ^EK B2tt*CD»fP^-f 5>i/BT*^. Bllw*JU 
T\ 2 1 tt«S±#C0milT*-5«», 2 2tt«»2 1 

H, 2 4«DC/DC3>/W2 2fr*>®mzn 

®^yf>^t-H2 3, 2 4lc<fc9m?&2 1 i 
DC/DCaWt-^ 2 2 0rt«EEOJSH^6lslBO 

a? [0 0 11] 2 5liDC/DC3>/^2 2^M 
B*#*«»-r*««iHBT*S v^f * d n > bf ol-^ 
DC/DC3>/t-^2 2®*> 
/^7aWDC/DC3>;W 2 2<3Dffl*©«ffl«: 
££fr3. B7>f3>2 5lt *n5/jr©58BH 

B £ {£ % £ d y 9 m £ A X * n y £ £ o 2 o * 1$ o T :fe 
D> BftifD C/D C3 >/W 2 2 

«0t«DC/DC3>A-^ 2 2 CBfPS«T9^6« 

ftt?T^*. 2 6ttT-f3>2 5CM$n^tI©i 
EE«T**»-r*fca6©JISl©«£E*iaHBT. TO 
>2 5(0RESET«|^IC»«$n, «JEfiTSr«»U 

fc^-^-f n>2 5*y-fey h-r*. 

[0 0 12] 2 7ttDC/DCJ>/W2 20*>/ 

T, m^t>t-6t, DC/DCa>;^2 2(0*] 
WM^^ajE^BPJnSnTD C/D C a >A~* 2 2 

40 X*2 7©-*-X-X*yi>|Hfi*i. 2 9BHC<^- 

[0 0 13] 3 0ttDC/DC3>A-^2 2 0ffl*« 

^2 2©JB*«BE3S«»f*«a±lCftofcCi**tHbv 
-f 3>2 5 ©DCMON^fCA*t*5£5lCfcoT^ 
3 Ifi7>f3>2 5^H3JDatl*«iSa)«£EStttt 
T^m2CDmffi«aiHlBT. fi3f5^1CDmEE«ailElB2 

5^ 5±5lCftt>Tl»*. 3 2ttfflE^7^>^h7>^ 
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^>-r^<hX-f 7f>^h7>yX^ 2 7<D^-X-X 
y h7>^X^ 3 2CD^-X-X^ y ^BBfilftT 

[0 0 1 4) 3 5 \*&±<Dm&<D®&\Z&Wi-r2>fkffi® 
D C/D C 3 2 2 iff ttO 

DC/DC3>;W2 2«B»l/m ;I(Z>[e]&£1& 

*T. 6 D C / D C 3 J 2 2 £ 

1 jWK b ^ fcoD©tt<&<B,k -5 »CiE»lcisIB^®)^r 

AI^TflMtfcBMrr*. dO«^©»fPtt«» 096 £: 
Sfe T^b, tt»2 l#g5t£n£<>:, 

v<a>2 5icx-r^^>^^-r^--H2 3^uti 

iH##*S3*L «BE«ttS[slK2 6fcJ:D'Jty hJW&B* 

sn, »fls£M»-r*. c:o*i8**0 2^"rA©«j8 

T&£o ^IC, 7<3>2 5«DC/DC3>A'-^2 
2^^->T^^:d6tC, DCON^D-l:bTX^7 

BCD#1HT$>9> C©«DC/DC3>/W2 2^jB 

t£>3o £ B*^c«c»fTt"*Mfc«»2 l 

JEEjMSTU DC/DC3WW2 2 Offl*^ft36^b 

■ram- ^>fa>2 5fc«»sna««»*)-r3&»fc«T 
-rsa** dc/dc3>a- ^2 2©a*^jcje{bT«> 

»^«*ssn, T<n>2 5i4Bu«a<»*-r*. *b 

T, v>f 3>2 5l;«ffi«U[3fc3 0fc£DDC/DC 
3>/V-* 2 2flDm**«@f3E«K±lca:ofcC:i:S«» 

JST*. DC/DCJWW2 2*«jE»t<£i 

[0 0 1 6] #iC, Sttbfc«»**ft©R*«fae>a> 

»-&oftffic^i>TRwr*. zommt* ®2<Dmm 

fc**f K2 3 t*lTt«*«ft*4 

n> «E*fflBI»2 6iC±0U-fey h38**»an, v<< 
n > 2 5 tt»fP«:B»6"r*. ^n#B 2 CDAT^TW^ 
T*?K «»2 1 OrtfflfiJS:^K<Tt>'7-f n>2 5** 

T < «tt©U*«BE©«TjM>fc < Fplgfc 

<ftfW*. 
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[0 0 17] fr\Z. ^a>2 5H DCON«?Sd 
-KbT^-f 7^>^h7>yX^ 2 7 *D — fc-TfcC 
itCcfcO, DC/DC3>;W2 2*t>n. 
aiH2<BB<&ttjre**. CIT, «»S*1TI>S«» 
rt»Sia^iK^«»T*6fc«>, DC/DC3>/t 
-^22 «S»f S4:«l!i2 1 lc»r*AW^i«*-r4 
«»©Ul**BE^ft»irfiT-r*. «?&2lO£t5 
*«£E#D C/DC 3 >/t— * 2 2 ©fflA^ftftft-T* 
fftlcST"^^ T-f n>2 5lcfUfr£tt««lbMKT 
10 U «EE«fflIsl»3 l<oa*^D-Jctt*^tT, 

7f>^h7>yX^3 2^t>lt, X*fy?>^h 
^>v** 2 7 0^- X-X5^*IB*^a— 

X^7f>^h7>y7^2 7l^7lTL^Vi 
DC/DC3WW 2 2 ttHifp-Srffihi"*. £ftk:«k 

mife 2 i©ft«ftt/h$<a:o«»2 i<Dm&\$±& 

S?**3 2tt:*:7l;:fca. rott, DCONSfttP 
-CD^^T^^OT, 7<7f>^h7>y7^2 7li 
^ B«*> LTD C/D C 3 Wt-^ 2 2 SiBit 5. d 
ns^H2©D©«SBT*S. 

[0 0 18] US. DC/DC3>/W 2 2*t*>-T 
■St, m?&2 lom*«ffi**fiTbT«JE«iHSIsIB3 1 

DC3>/W 2 2©*>/:*:7£«0i6'r;i£K:fc 

^>o OS brv>*iB. dc/dc3>a- 

^22 <DmjinEE\*&feikitir* mjE^tbmK 3 0 «d 

C/DC3 2 2 s^SlkbTV^DKHft^ 3 

>2 5l:X*LTW. r©»^-f H>2 5£ft 

30 »&$n*«EEtt, TRt±#*»D5I-r^ m^HilHl 
& 2 6 3^«EE©«T**BbTU"fcy £M 
mjBEftfflleJK 3 l«tDC/DC3>/W2 2 

[0 0 19] 7-f3>2 5«DCON«f^O- 

l: LTD C/D C 3 >A-^ 2 2 ^t>l/^^, |>g 
K©^-fT-*9>^K:j:DPMMm*frV^ BBEWrlHJ 
JKrtKttJEttffileifc3 0l:«t0DC/DC3>;W 2 
2©K»OT*ffiT*fcV>i*l;:tt, ttKBBteSfiW** 
40 t><7)<h^J8frU DCON)8f^WHbTDC/DC3 
Wt-^2 2<DE«i£*j]:bT, ESSOIN £fT*>fcV> 

ct-5ic-r^ 0 ^nd*H2©FT^-rttSBT*<£». -nic 
^&tfi<Dm^mmmm^nrzm^\z^, v-r 

3i>2 5 12 U -fey HiDC/DC3>;W2 2<2:*> 
*«tt3W6±^tt<***T»t)iB"r^i39 J ft:<a*. 

[0 0 2 0] 03 W^BJ©^ 2 ^#l£^Tt><DT& 
a. H3tt**JB*J©«JBlHlB80^n^^H^-r. 0 
3fc*^T. 4 1lll8£<|:OtlTtm 4 2te 

«»4 1 ft««ibT««tft3e<bbTEi»ic«»-r* 

50 fc*©m®lHlKT*aDC/DC3>A-^T*ao 4 
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4 4«DC/DC3>;W4 2^f, 

ft 4 1 <!:DC/DC3>A~^4 2 <Z)f*lSBE 

[ 0 0 2 1 ] 4 5 HD C / D C 3 >A*-^ 4 2 &ttP« 

(V-f3» T&9> DC/DCn>A-^4 2©*> 
/*7H>*DC/DC3>A-^4 2Offl*(0ttJai«: 

0, Xi' >MBfti:D C/D C □ >;t-^ 4 2 i*7 
t2»BHDC/DC3>;W4 2 &AfP$«T^&, 

ftoW*. 4 6^J>4 5 «SU&« 

>4 5©RESET*fl:»»Sh, «JEffiTfe*M5Jb 

[0 0 2 2] 4 7IJDC/DC3>;W4 20t>/ 

T> in*St>t5t, DC/DC3>;W4 2©« 
Wt% : ?\zmEEi!>mtX\'£tlTDC/DC3>rt—&4 2# 
:*>LTftff£flMM-S. 4 8tt;W >^>^h7>y 
7*2 7©^-7-XSy^«JS«, 4 9ttBi;<^- 

[0 0 2 3] 5O(SDC/DCD>/\-^4 2 0^t 
JE£&»-r*a*mjE&m0&T, DC/DC3>;V 

^ 3>4 5C7)DCMON^^A^f *<fc3fcfcoT^ 

mem i cDmjE^miei^4 6®«ftt5«£Ei:x 

<1y?>ifjr<i*- K4 3©JB*ittUE*T#*»A& 
T^£. 5 2tt»E^!y^h7>^4 7^ 

5 2^-7-X5 y*IHfittT*!K 54» 

[0 0 2 4] 55 \*&±<Dffij&<D®tt\zmi&?Z§LffiJBl 
KT, DC/DC3>/\-^4 2^l/T^5t*0 

DC/DC3>;W4 2^Sltm ^CDteJK^Sft 



[0 0 2 5] K±0*ricO*IIJSWcr)lttfP*Bil8"r^. 

fc©iHI«K. «&4 l#MShft»7-f3>4 511 

y^tty* *-F43 *tf LTmSWHfcttSn, 
«JBE«aj[sJ&4 6i:j;0»Jt!y HjWM*S*U v-fn> 

4 5tt»fP*BBJ6"r*. :®»T-f3>4 5H DCO 

i0 >it, Dc/DC3>n-^4 2i&t>t^ mnk 

X-f7f>^h7>yX^5 2^>n^t 
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mm\zmf£&th\m&5 Ol^D^MDC/DCD^ 
A-^4 2#:*>L&l>£.h£«ttJU 
*£t>©£2R&rU DCONMI^WICI/TDC/D 
Cn>A^4 2 0»4 3 Jl:lT, ®BO®jfE£fr:b 
fc^ck^lcf c:neo»flEtt»5E*i*«W©BI2 

DC/DCn >a*-* 4 2 <B*>£S?fcj&iSc£:J;:fc < & 

[0 0 2 7] ^n^^^^JTfiv^nXD^M 
$D C/D C □ >A-^(Z)ffi^^ e«LTl^^ « 

WJT^D C /D C □ >A-^©ai^7< y^ytfY 
[0 0 2 8] 

H««atlfc«iRIslB (DC/DC3WW) 

7t *fc»OS2 0«£E«Uil2lBi:. «fflUsIfc<0HJ:&« 
>*) ^WU Kff2 0«£EttffiEI»»nSB10m£E1ft 
5(7 U**KJ:D, «JKia»0*>39«t*lHT*ft^lBlCtt« 
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[11] **WJl«*ai*«S«l©«j[iI5IBCD^D^^ 

[02] *©»Ti2£^r^5>y»raiaT*.&. 
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